Abstract. Impulsivity is an important and multifaceted psychological construct. Recently, Whiteside and Lynam (2001) have developed the UPPS Impulsive Behavior Scale that distinguishes four dimensions of impulsivity: Urgency, lack of Premeditation, lack of Perseverance, and Sensation seeking. In the present study, we investigated the psychometric properties of a French adaptation of the UPPS Impulsive Behavior Scale. Two hundred and thirty-four undergraduate students completed the UPPS Scale. Exploratory and confirmatory analyses revealed a four factors solution similar to that found in the original study. Also, the results indicated that there was good to very good internal reliability for the four subscales.
Impulsivity is a prominent construct in psychology, psychopathology, and neuropsychology. Nevertheless, there exist many inconsistencies in the conceptualization and measurement of this trait (see Evenden, 1999) . Recently, Whiteside and Lynam (2001) clarified the multifaceted nature of impulsivity by identifying four distinct components associated with impulsive behavior. They also developed the UPPS Impulsive Behavior Scale, which specifically assesses these facets. More specifically, Whiteside and Lynam administered several widely used measures of impulsivity, as well as the Revised NEO Personality Inventory (Costa & McCrae, 1992) , to 437 undergraduates enrolled in an introductory psychology course. A factor analysis was then performed on the impulsivity scales, and on the facets of the NEO-PI-R that were related to impulsivity (impulsiveness, deliberation, self-discipline, and excitement seeking). This resulted in a robust four-factor solution. Based on content analysis, the four factors were labelled Urgency, (lack of) Premeditation, (lack of) Perseverance, and Sensation seeking. Finally, items with the highest loading for each factor were selected. The product of this item selection formed the final version of the UPPS Scale.
The first dimension of the scale, Urgency, "refers to the tendency to experience strong impulses, frequently under conditions of negative affect" (Whiteside & Lynam, 2001, p. 685) . The second dimension, Premeditation, "refers to the tendency to think and reflect on the consequences of an act before engaging in that act" (p. 685). The third dimension, Perseverance, "refers to an individual's ability to remain focused on a task that may be boring or difficult" (p. 685). Finally, Sensation seeking "incorporates two aspects: (1) a tendency to enjoy and pursue activities that are exciting and (2) an openness to trying new experiences that may or may not be dangerous" (p. 686). Miller, Flory, Lynam, and Leukefeld (2003) observed specific relationships between the four impulsivity-related traits assessed by the UPPS Scale, on the one hand, and a number of psychological disorders and behavioral problems, on the other hand. In particular, they found that lack of Premeditation consistently yielded the strongest correlation with externalizing problems (substance use and delinquency). Moreover, Urgency was more strongly related to other forms of psychopathology, such as borderline symptoms, eating disorders, and depression. In anotherity traits had higher scores on all four dimensions of the UPPS Scale than alcohol abusers with low antisocial personality traits. These results indicate that the UPPS Scale constitutes a promising tool to explore behaviors and psychopathological states associated with some form of impulsivity.
The first aim of the present study was to explore the psychometric properties of a French adaptation of the UPPS Impulsive Behavior Scale. In their original study, Whiteside and Lynam (2001) made an exploratory factor analysis on a large number of items (from several commonly used impulsivity scales). Then they combined the 45 items with the highest loading for each factor, and they formed the UPPS Scale. However, they did not confirm the factor analysis of the final UPPS Scale using a new sample of participants. Therefore, another aim of this study was to examine whether the UPPS model of impulsivity could be replicated in another sample of young adults by means of a confirmatory factor analysis.
Method Participants
The participants were 234 students (195 women and 39 men) of psychology from the University of Geneva. Only native French speakers filled in the questionnaire. The ages of the participants ranged from 19 to 57 years (M = 24.28, SD = 6.15). The UPPS Scale was administered collectively. The anonymity of the participants was guaranteed.
Instrument
The French adaptation of the UPPS Impulsive Behavior Scale consisted of the 45 original items selected by Whiteside and Lynam (2001) translated into French. From this translation, a French-English bilingual person translated it back into English. Discrepancies emerging from this backtranslation were discussed and adjustments to the French translation of the UPPS Scale were made.
Statistical Analysis
The number of factors to extract was determined by a Velicer's Minimum Average Partial (MAP) test performed on the correlation matrix (Velicer, 1976) . Then the covariance matrix was analyzed with an exploratory factor analysis, and finally with a confirmatory factor analysis computed with LISREL 8.54 (Jöreskog & Sörbom, 1996) . For this last analysis, goodness of fit was tested with the χ 2 (a nonsignificant value correspond to an acceptable fit). However, the χ 2 is known to increase with sample size, and Byrne (1994) has noticed that it is unusual to obtain nonsignificant χ 2 when performing confirmatory factor analyses on self-report questionnaires. We, therefore, completed the χ 2 by examining other indices that depend on conventional cut-offs. Hu and Bentler (1998) have recommended the use of two indices: the Standardized Root Mean Square Residual (SRMR) and, among others, the Root Mean Square Error of Approximation (RMSEA). The combination of the two indices is valuable because the SRMR is sensitive to the misspecification of the factor "covariances," and the RMSEA is sensitive to the misspecification of the factor "loadings." If both indices were accepted, then the latent and the measurement model would be considered to be well specified. According to Hu and Bentler (1999) , a combination of an SRMR < 0.08 with an RMSEA < 0.06 correspond to a good fit. We also reported the Comparative Fit Index (CFI) to allow comparison with previous studies. A CFI > 0.90 is generally interpreted as an acceptable fit.
Pearson's point-biserial correlation (r pb ) was used to evaluate the effect of gender on impulsivity. Women were set at -1 and men at 1; thus, a positive correlation corresponds to a higher score for men. According to Cohen (1988) , a correlation between .10 and .30 corresponds to a small effect, between .30 and .50 to a medium effect, and above .50 to a large effect. Correlations are given within the 95% Confidence Interval (CI).
Results
Answers to some items were reversed so that a value of 1 corresponded to a low level of impulsivity and 4 to a high level 1 . Of the 234 students, 32 had one or two items with a missing value. Cronbach's α calculated on subjects with no missing values was .83 for Urgency, .83 for Premeditation, .81 for Perseverance, and .77 for Sensation seeking (Table 1) . αs of the original study were 0.86, 0.91, 0.82, and 0.90, respectively. Thus, there was a slight decrease in the value of α compared to the original study. However, the α for Sensation seeking in the present study reflects a good internal reliability (> .70). The other values reflect a very good internal reliability (> .80).
To allow exploratory and confirmatory factor analysis on the 234 students, missing values were replaced by the mean obtained by the subject on the dimension of impulsivity to which the missing value belonged. Mean and SD of each UPPS Scale are reported in Table 1. A MAP test (Velicer, 1976 ) recommended extracting four factors. A factor analysis was then computed with four factors subjected to an oblimin rotation. The sums of the squared loadings were 4.14, 3.69, 3.60, and 3.56, with each factor accounting for a comparable amount of variance (9.2%, 8.2%, 8.0%, and 7.9%, respectively). The total percent of variance explained was modest (33.3%), but the maximum loading of each item was found on the predicted factor. Thus, the original clustering of items in four factors was found again. Urgency items loaded more on Factor 1, Sensation seeking items on Factor 2, Perseverance items on Factor 3, and Premeditation items on Factor 4. Values greater than .30 are usually interpreted as high loadings. The maximum loading of each item was greater than .30, except for Item 6. A loading greater than .30 was also found on a second factor for Items 1, 9, and 31 ( Table 2) .
The 45 items of the UPPS Impulsive Behavior Scale were then submitted to a confirmatory factor analysis. To define a model with four related dimensions of impulsivity, the four latent variables were allowed to correlate. The χ 2 statistic was significant, χ 2 (939) = 1565.57, p < .001 (see Model 1a, Table 3 ). The maximum modification indices in the Θ-Δ matrix (covariance between errors on observed variables) were found between Items 1 and 31 and between Items 15 and 42. We let the two pairs of errors covariate because Items 1 and 31 were very similar and Items 15 and 42 both referred to water sports.
The χ 2 of the modified model (Model 1b) was significant, χ 2 (937) = 1510.53, p < .001, and had a better fit than the previous one (Model 1a), Δχ 2 (2) = 55.04, p < .001. For the other fit indices, we obtained a SRMR = 0.076 and a RMSEA = 0.049. Their combination indicated a good fit. The CFI of 0.92 was also satisfactory. Reliability of each latent factor was calculated on Model 1b with the formula reported by Raines-Eudy (2000, p. 126) . Reliability was equal to .83 for Urgency, .84 for Premeditation, .82 for Perseverance, and .78 for Sensation seeking (diagonal of Table  4) . These values are comparable to the Cronbach's α reported before and correspond again to good or very good internal reliability. It appears that each latent variable is correlated to at least one other variable (Table 4) .
To define a model with only one dimension of impulsivity, the intercorrelations between the four latent variables were set at 1, and their variances were made equal to each other. The χ 2 was significant, χ 2 (946) = 1829.52, p < .001 (Model 2, Table 3 ). The elevated SRMR, 0.422, showed that the factor covariance did not fit the data. To define a model with four independent dimensions of impulsivity, a model with four uncorrelated latent variables was tested. The χ 2 was significant, χ 2 (943) = 1606.61, p < .001 (Model 3). Here again, the SRMR of .110 showed a poor fit of the factor covariance. The model with four related dimensions of impulsivity was better than the model with only one dimension, Δχ 2 (9) = 318.99, p < .001; it was also better than the one with four independent dimensions, Δχ 2 (6) = 96.08, p < .001.
A confirmatory factor analysis to compare males and females was not conducted because of the relatively small number of males in the sample. However, Whiteside and Lynam (2001) have made this gender comparison and found no significant difference regarding factor loading and covariance. Assuming that there was no significant gender difference in terms of factor loading and covariance, we compared the mean for each UPPS subscale obtained from males or females within the sample. Males had a higher score for lack of Perseverance (M = 20.95, SD = 3.39) than females (M = 19.15, SD = 4.13), r pb = .17, t(232) = 2.56, p = .01, CI = (.04, .29). They also had a higher score for Sensation seeking (M = 32.42, SD = 5.75) than females (M = 29.90, SD = 6.15), r pb = .15, t(232) = 2.36, p = .02, CI = (.03, .28). These gender differences amount to a small effect size. Mean score for Urgency for men (M = 28.22, SD = 4.93) was not significantly different from that for women (M = 28.86, SD = 5.82), r pb = -.04, t(232) = -0.64, p = .52, CI = (-.17, .09). The mean score for lack of Premeditation was also similar for men (M = 22.57, SD = 3.28) and women (M = 23.00, SD = 4.69), r pb = -.04, t(232) = -0.54, p = .59, CI = (-.16, .09). Finally, men appeared to be more impulsive than women on two subscales: lack of Perseverance and Sensation seeking.
Discussion and Conclusion
The present study examined the psychometric properties of a French adaptation of the UPPS Impulsive Behavior Scale developed by Whiteside and Lynam (2001) . A factor extraction method suggested that we retain four dimensions of impulsivity. An exploratory factor analysis showed that the items of the Scale did load on the expected factors. Finally, a confirmatory factor analysis indicated that there was a good fit for the tested four-factor model. Specifically, a model with four related dimensions of impulsivity is significantly better than a model with only one dimension, or a model with four independent dimensions. Thus, the UPPS Impulsive Behavior Scale can measure four distinct personality facets associated with impulsive behavior in adulthood. The internal reliability of each scale ranges from good to very good, and it is similar to that reported in the original validation study (Whiteside & Lynam, 2001 ). On the whole, the results indicate that the present French adaptation of the UPPS Impulsive Behavior Scale possesses adequate psychometric properties.
Both the original study (Whiteside & Lynam, 2001) , and the present one, were conducted with a sample of undergraduate students. This raises the question of whether the UPPS model of impulsivity applies to a nonstudent sample of adults. A related issue is that our data were collected from specifically undergraduate psychology students, where their specialized knowledge in psychology could play a role in influencing the outcome of the results. However, we have recently replicated the four-factor model of impulsivity, using the same French version of the UPPS Scale, in a sample of adolescents without a psychology background (d 'Acremont & Van der Linden, 2005) . This suggests that the psychology background of the current sample had little influence on the French UPPS model of impulsivity.
Another limitation of the study is that some of the items of the UPPS could be sensitive to different cultures, or different socioeconomic status. However, the four-factor model of impulsivity was developed with undergraduate students from the USA (Whiteside & Lynam, 2001) . The fact that the model has been replicated with undergraduate students from Switzerland suggests that whatever differences in culture or socioeconomic status that existed between the two samples did not alter the sensitivity of any of the items. Nevertheless, it remains possible that different results could emerge when extending the model to other cultures, and other socioeconomic statuses.
Another limitation of the present study is that the subject sample was not balanced in terms of gender (17% of the sample were men). Consequently, the model could not be tested separately in men and women. However, one should note that the original UPPS study also investigated a sample that was not balanced in terms of gender (26% of men). Nonetheless, with a larger sample size, the authors were able to draw a comparison in their model between men and women. Furthermore, they were able to show that the factor loading and covariance were similar in both gender groups. Consistent with these results, we have also found similar factor loading and covariance in adolescent boys and girls, using the same French version of the UPPS Scale used in the current study (d 'Acremont & Van der Linden, 2005) . Although we could not test our model in men and women separately, a preliminary comparison of mean scores from men and women on the subscales of the French UPPS revealed that men were more impulsive than women on two subscales: lack of Perseverance and Sensation seeking. Further research using a gender-balanced sample is needed before drawing any conclusions about the existence of these gender differences. An interesting characteristic of the UPPS Impulsive Behavior Scale is that it combines the core dimensions of impulsivity assessed by numerous existing impulsivity scales, and it contains aspects of impulsivity (such as Urgency and lack of Perseverance) that are not well represented in existing measures of impulsivity. As impulsivity is included in the diagnostic criteria of numerous disorders, the UPPS Scale seems to have the potential for clarifying the implication of the impulsivity components in various forms of psychopathology.
